Formation of 8-hydroxydeoxyguanosine in rat kidney DNA after administration of N-ethyl-N-hydroxyethylnitrosamine.
N-Ethyl-N-hydroxyethylnitrosamine (EHEN) is known to induce renal and liver tumors in rodents. Recent reports have indicated the formation of 8-hydroxydeoxyguanosine (8-OHdG), an oxidative DNA product, induced by various carcinogens. In the present study, to examine whether oxygen radicals are involved in tumorigenesis induced by EHEN, we investigated the formation and localization of 8-OHdG in kidney, liver and lung of rats. The effects of reduced glutathione (GSH) and diethylmaleate on these responses were also studied. Multiple doses of EHEN administrations (250, 500 or 750 mg/kg, i.p.) resulted in a significant elevation of the 8-OHdG level in kidney DNA in a dose-dependent manner and the formation of 8-OHdG reached the maximal level at 1-2 h after EHEN injection and recovered to the control level at 4 h. On the other hand, no increase in the 8-OHdG level was observed in the DNA of liver and lung. Combined pre- and post-treatment of rats with 2 x 800 mg/kg of GSH i.p. inhibited the elevation of the 8-OHdG level induced by EHEN. Pre-treatment with 0.3 ml/kg of diethylmaleate i.p. increased the formation of 8-OHdG. In the immunohistochemical examinations of rats treated with EHEN (750 mg/kg, i.p.), nuclear expression of 8-OHdG was detected in the epithelial cells of renal cortex, while no induction was observed in liver and lung. These findings suggest that the formation of 8-OHdG by active oxygen species may be an important factor in the initiation of EHEN-induced kidney carcinogenesis.